Hardiness of stems of Forsythia x intermedia Zabel growing outdoors was determined from November 1970 through April 1971. At different times in winter, stem pieces from plants were subjected to different time-temperature combinations to determine the requirements for dehardening and rehardening.
ening and rehardening.
Once dormancy had been broken, the temperature and exposure required for significant dehardening decreased, reaching a minimum in late winter.
The daily duration of low temperature required to prevent dehardening increased after dormancy was broken, but was constant throughout the remainder of winter. Stems failed to reharden beyond the level of hardiness found following dehardening, but before any exposure to low temperature. It is well known (2, 3, 5, 9 ) that dehardening is retarded by dormancy. Irving and Lanphear (5) found that dormant
Acer negundo plants failed to deharden measurably after one week at 21 C, but non-dormant plants under the same conditions dehardened considerably. According to Tumanov and Krasavtev (9) shoots of some conifers became active after 7 to 8 days of high temperature in early January, but after only 3 days in March. Edgerton (2, 3) found that in early winter, peaches exposed to 18.4 C showed no significant dehardening until 7 days. In late winter, 4 mild days caused marked dehardening.
Brierly and Landon (1) found that Latham raspberry canes could reharden to some extent following dehardening in early winter.
Edgerton (2) and Proebsting (6) concluded that as peach fruit bud development progressed their rehardening capability decreased.
According to Howell and Weiser (4) dehardening of living bark of apple is only partially reversible. Once dehardening had begun, the bark did not reharden beyond the killing temperature on the day preceding the final day of dehardening. This killing temperature also increased with each successive day of dehardening. Hardiness under natural conditions of detached stem pieces from the mother plant was measured at 10-day intervals or more often when abrupt changes in weather occurred throughout the testing period. The weekly minimum air temperature was also recorded throughout this period Dehardening experiments were conducted to determine whether dehardening varies with temperature within the dehardening range on to the length of exposure to dehardening temperature. Preliminary experiments had shown the time required for dehardening at 21 C to be approximately 4-6 days. Naturally-hardened detached stems were placed at a series of temperatures from 4 C to 27 C, and hardiness was determined after selected periods.
A second experiment was designed to find out the extent to which short periods of low temperature during mild weather in winter prevent excessive dehardening. Detached stems were subjected to alternating temperatures of 4 C and 21 C under a 9-hr photoperiod, with the low temperature given during the dark period. Tests were conducted monthly, and hardiness was determined after 2, 4, and 6 days' exposure Dehardening occurred rapidly in late February and early March as weekly minimum air temperature increased.
In dehardening experiments in December (Table 1) , significant dehardening was found only after 6 days exposure to 27 C. In January (Table 2 ), significant dehardening was found after 6 days exposure to 16 C.
Further significant dehardening occurred at 21 C. In March (Table 3) , dehardening occurred more rapidly than in December and January.
Significant dehardening was found after only 4 days at 16 C.
No further significant dehardening was found at this time at higher temperatures, but further dehardening did occur after 6 days at 21 C and higher. When sterna were subjected to diurnally alternating temperatures in mid-December (Table 4) , no dehardening was found until after 6 days of 21 C.
At this time as little as 4 hrs exposure to 4 C per day was sufficient to prevent significant dehardening. However, in January ( 
